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[#S£i mmm 

[0 0 0 1 ] 

»Wtt, «**^*-K (JttT, TLED (Light Emitting Diode) J 
[0 0 0 2J 

EDOfcfcStfb&taitffcotu S«fifeLED*JiBWffliftK:ffiv>*flfj(ftAfe»K:flr$*l.T 
[0 0 0 3l 

[0 0 0 4 I 

l^W^-^KtJfoii^itfifeLEDmt-Sc 56J*«©a-feLEDI±, 
[0 0 0 51 

*fcv»ofcMH**rLTV>3 0 _hteefeLED-e«. LED^7f'^±i;S 

*»*«r«A Lfe»J|*T«T LT@<b1-^ fc v^o fc#fcT£:fc#JR*J&jfi Uviot, 

ife ■?> o 

[0 0 0 6] 

£ (O «fc ^ LfcSfeLEDMU ±12 L fc3fe3*fi&«Fte©;|*afc-C 14 h ft* - 

9£j&p a q (fifeLED) 0#9i9«5ftTtfflV»rv»fc fl 

[0 0 0 7] 

KIBtOLEDf 7 7*1^ LED^7f7 T'i «9 & — EI <9 # & 
t"ff^ (-9-^9 ^MfeK) iCLEDW;^, #*##*IJI*TfcfflttT (•*■ 
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#112 0 0 4-0 2 6 8 5 1 ^->? : 2/ 

[^Itlfcj&n ] #M2 0 0 1 - 1 5 8 1 7-5§-£-fR (#^3 3 9 9 4 4 0f) 
[0 0 0 8] 

L^L&# s t>, K|B®ct>L ED-^y yx-fi, ^TN"} > v>o£iItra 

[0 0 0 9] 
[0 0 10] 

, n M^Mfom ** £ CD JR KM $ tLT 4: £ £ t*mWit -f -So 
[0 0 11] 

-2. £ tt> (o m thffim -hmm 3 ti x £ t * #m t -r & 0 

#*#ffc3fciS«**lllHB*i6»« $ fix v> 4 £ <h 
[0 0 12] 

^-*£*-LK#2 W^Il^Mt^i 2MWllt, A&fc^fflTfB 
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[0 0 13] 

* i 4 mm ^^-t&^-K mm. k # it a — # <£>£M w+iift:, tria#s##-^ i»w*hb £ 

[0 0 14] 

[0 0 15] 

(H«<^«t l ) 

HI (a) li> ^HjfciS-C* 5fifeLEDfy72 (JSLT. *K rLEDfy^ 
2 J tv^o ) ©spEiH-e* »K HI (b) l±, BO 1 (a) K&if&A • Ai8M&fiIilII"C£> 
«K HI (c) LEDf ?y2©THH-e*&o Hi (a) tt, «Jfc-t*»3t 

#18 (Hll (b) t^/cftitiL-Cv^,, tfe, H 1 «r^tr^-COBIt-*v» 

[0 0 16] 

HI 1 K^-t J: -5 LEDf , ;7'2li, - * 3MR & S S i »£4 (&T\ # 

v>* 0 Siit4li> #zg##;iK6 0±® J: ^ &-|II^*#&Mo£W&^L-C:fe»9 

####JH6f4, S i£ffi.4mfrhM^ $SIlt^^p-Al GaNil 0 (J? 
? 2 0 0 nm) , InGa N/ A 1 G a N^M^FSfc** 12 (SMOnm) ,1 
mffiUlT?** n-A 1 G a Nil 1 4 (J¥£2,um) tf»6j£»K ^t-KflWLT 

[0 0 17] 

j-y ^t'fXll 5 0 0 /; m^. Jf£ 3 0 0 // m (Si 1 0 0 ft m> 

Jf2 0 0 /<m (S i3&fc 4 ±W# ) tfc, ^*##iim6 <75J?^{±_t 

p-AlGaNilO^TlS 1 2 fcRWfflOOiW) f©^ffiCRh/P 

t/Au*<bfc*1fi5RttspW6l 65& s «$n.rv^ 0 ^S##SM6 fcrtRtf* 

III 6t(i, flfS J:^:, SU^-9-7r-f 7«4 2 (H2#fi8) ±K^7'n-b 

[0 0 18] 

S i *^4 OJLffl^=& < t i> msttKKMmmM l 6 C*ti&i-***fcfc»±* *««B8"? 
^^$111 8«?titv^ 0 flUl 8ii> T i/P t/Au:fr&&»K Ift&Hb&M 

mmmi 6 au/s ntv^fctiTO^*5^i2 o^ui^$^-cv^ 

° #-##:#^|^6 ^^v>-C^tBLMfc**MIBn-A 1 G a Nl 1 4_k® (l&jfeJi 1 2 
t^I<7)±I) Ktt, 3felRtoL»* C3Mdt2 2 d*3&)£3*LTv>& 

o S«iaafl|jt2 2 tt, n - A 1 G a Nl 1 4 iSC-WftU^fjUS 

Lfc^v^^WK (TazOs) J0I2 4 «>— «*»#»£.x.y fV/Cl ot|*f 
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5C1 tJcioT^^tL^^O-C^So ifc, n-AlGaN|14±lO-l5«li 
, T i/P t/Au3&»fc&S L^^=SrL7t«|l2 6 ^J&$*LTV>& 0 
[0 0 1 9 j 

sii«4wTi (^m^mme^mmtimn^m) Kit, Ti/Au^^fti. 

7 7- K^SSSI^ 3 0 t iJ V - K&mST? 32t **5^J5fc $ *LT v> & 0 

& 0 fill 8li, mmnnUl 8A££v>t, S i&!K4KKIS:£ti£x;v-*-;i/3 

4 ^IT7^-K|&i^3 0 tTOM^TV^, 

[0 0 2 0] 

— L^^t/cm®2 6 <30='-^-|fB2 6 Ate, S i S«4 £3 -CM£IEffl3 6 tf> 

n-Al GaNll 4^.«±I OfeWtti LM) OHJ#£3l # ffi S *Lfc*jfcfc 4 o T^3 Ij „ 
££^e>, #-»##«JBI6 01IIMK:t&-3-CS ii«4i;Motv^ 0 E&3 6tt, 

Ti/Pt/Aul^^^, 3M*#£*1R6 £ti, 1MBtt*gt2 8 te J: oT 
$tLTV^ 0 @E^3 6<7)S i*«4flI*«Rfc*y- Ki(&t*?-3 2 fcli, S iMUKM 
I£$a/c^;v-^-;^3 8 =Sr^-LTm^^J^®^c^tL-CV^ 0 7;v-*-;i^34, 
3 8lt S ilf«4 0i!E**lRlJw|||S:$tLfcJta?LtcP t «r3te*L-C*4 4 07?ab* 0 
[0 0 2 1] 

fMl8lt S i3MR4-C5£»t*J:^*^-C MIB#*##*1R6 ©WW* .fctfS i 
3&Ki:ttR*HIItf>±ffi OfeflX »> IB U5) J: ? te3&jft$*LTV>*„ tMl8i±, v 

'J ^ - > £ if Ojg jfeteffiflg £ , f feWi: LTWilf (Ba, Sr) 2 MgAlioOi* 7 
: E u 2+ ^> (Ba. Sr, Ca, Mg) loMg (PCU) 6 C 1 3 : E u 2+ £f^ib^& < t 
t imm, m&&ytfct U«x.lfBaMgA 1 10O17 : Eu 2 + , Mn 2 + ^ (Ba, S r 
) 2 S i 0 4 : E u 2 +%t*frb&% <ti> imm, n&mftfct LT$Jx.tf (Sr> Ba) 2 

5 i 0 4 : Eu 2+ £4>&< £i> 1 mm, a 2 0 2 S I Eu 3tj ?C 
a S : E u 2 + J S> (C a, Sr. Ba) 3 Si5N 8 :C e 3+ &^f>4>& < t i> lii©tt 
4fe<Bm:3fr!*»5fcfc S i 02&t 9 <Dnik&mfflLfa^Z5mZ*ttzt><Dfrh%2>o 3t 

[0 0 2 2] 

4*:, K 6 fflffltCjStfSS iH4 tfM8 iOWKIi, Al*?.ft4 

±E©i«* ?> & L E D * :/ 2 v» t\ 7 7- K*&*«HP 3 0i*V- K#&m3i 
^3 2 £^LT^H1-&fc. **#£»JR 6 12*e«S3 9 0 amOW 

*L& 0 S&ftJBl 2^SILfcfi^:3fcO;*;#f4, n-Al G a Nil 1 4 M#"b tiJ 

[0 0 2 3] 
[0 0 2 4] 

miBn-A IGaNll 4 ±W KRtf £ tLfeDafifllit 2 2 ti^t^ 4M*##«JR6#> 
fp?)»l)ttSLMmt-5o £<b£, ±IB*RltJft4 OCiot, LEDf y/2* 
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[0 0 2 5] 

ZhK, LEDfy7'2(l, ^m^mm 6 <D^m *3 {±1 LMffilJ 7 r T*^^S3 
Jfeffi $ ft* 9 4 7<D & <& Jfctfc LT, 6 lb <7>«ttb USb*s<0#ttfc* 

i:p|t« (ARitWffi l 6) *«K$*LTv»5feie>, #a£##JfJ8l 6 KWift 

[0 0 2 6] 

LED*-? 72 14, ftatSi^K, HHitiW^f KKJj&M?-3 0. 3 2 fcfige 
^f^utCi ^H£E£fr&o iit, LEDf7 72 S#**^#I^Sr*UT^l9, 
Sfe^^l§1-^-fc^^i ; ^^"e^^LEDf-^-/20||^ltnwJi^L^: te;^ ft) 
^fc^frraifctf^t&fclK S***tt#ttKiBHLT, §l|^«^tf^J&n a n^& 

[0 0 2 7] 

S fc. LEDf^2li, T J - K»«J§7- 30, * V - Kffrmitff - 3 2 i&«MMfc#Ji 
R6 4>TlSllfc**K ^W«-e, ftflUtiUifcfc&JtWflfctt. ^vtV v ^7 •Y- 
Hjf-f&o HI 2 ~H7 Ttt, LEDff ^2 ^^f M^^li 1 0 0 

0 * ft U f«T2|if(:iiLEDf 77'2 OStJSf & £tt L * 

[0 0 2 8] 

£1\ ^r«^JPMk^'HJiKJ6& (MOCVDft) *fflv^ m 2 Ktf*- 4 3 
jR-?**^?-;-^ 7*«4 2±Kn-A lGaNil014> I nGaN/A IGaNf 
1012. p-AlGaNflOl 0 OJKtetejlJfiftfc J: o xmM~?& 
[JM (a) ] o £43, t77^7lt4 2 tt. If 2 >f J¥£3 0 O^mOiSt 

[0 0 2 9] 

LEDf 7y2^t^i^^i##ii6 (mi (t>) mm) t%z> [it (to 

1 o 

«EV»-C\ i^Ofif#ll|6 (p-AlGaNilO) ±It:Rh/P t/AuM 

ij^lt, 1 6*f«w-*[xe (<o ]o 

[0 0 3 0] 

±IBXjg (a) -It (c) tMLt, (d) fiiCT (e) 

IftSftS 0 0 4£**U -€-©ff**l«0K, K5^X7f-^i:iot^4 4, 

4 6 £#1£U mm-Kl 4. 4 6t, *R«#M y^CioTP t *^lLt, 
;V3 4, 3 8 £«-T&[Xfg (d) ] c 
[0 0 3 1] 

#cfc, S i&£l 0 0 4_h®<0j5f®KBBt-T i /P t/AuIMLtiill 8 
«U 8«iffl^lia^Au/S nffltt^jRL-Cft-e-Ji 2 0 Srf^«i" 

&[X@ (e) ] 0 

m^X, t77^f7lt4 2 ±OffiR«t«« 1 6 fc S i *«1 0 0 4±<7>*NS"t« 
^12 0 id SSt77^f7i«4 2tSi*tl 0 0 4 i:Wt, 

fl=L&5&*^ S5-&9 2 0^3 0 OTCSJgKfc**? ttitS[Ig (f ) ]o 
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T\ iU&lt^S&l 6 fcS^Jf 2 0 fc^* B a H ^^^^)o 
[0 0 3 2] 

i 6 tm^m 2 0 t ©tfrft-K«Hv»-r, *I^#il6*?)t7 7 W T3fe« 
4 2 *$frarr*I5gfcAS [I8 (g) ] o t77^7*t4 2flH, &ft3 5 5 nm 
<?3YAG^-^f*31*fWifetr-ALB«r, t77^7i«4 2 J: $ KIWI* 

ti. JRlit$*tfcl/— 9* ^-^^77^7^4 2-eii^JR^tL-r, t77-f7ili4 
2tn-AlGaNll4 kWflSWf JRJtL^OT, JSBrWfcfM&K* *?#ffift£ 
K#tt * A 1 G a N <Dfa&iFfrM1- & o i tUC J: «3 7 r 4 4 2 ^Sfl^JiBI 6 

fcig B B B «atfi^^^i-r^rai ( g ) ] e t77^7it4 2h#i##ii6(i 

XS (h) ] o &*3, YAGV-f*3WM(^ tS2 4 8 nmOK r Y*-**y? 
l/-f^fi3 6 5 nm<7)iOTI*fflv^^ t^-Ci * 0 
[0 0 3 3] 

±EOi^U, t77-<7M4 2 t^lU Stt77^7M4 2^<bS i& 
JR1 0 0 4 H#^£##«|g6^*^1-l>i tKi *9> n-AlGaN114 tt7?^ 
7«4 2 tOMO^^O^V^C®HLT#^#^M6^CTV^cF«3SBJc^^«l 
?I£*L& 0 atiot, M<^^*V^^##-JSm6 £#*£fca*-e#& 0 LED 

[0 0 3 4] 

«v»t\ Ig (i) •r 5 {±^ ttiHk fcOT««*lWfcfcjgafc*^y**fcJ: Ofl-fk^V 3 
>R*5&SU *ft*WR2 8*ffctW*o S-fbvU ^ >JR»i, #S##iSm6 (n-A 1 G 
aN114) ±j&?<&JSi»«, #«#:#iiM6^1IO®. ^i^f^l 8 (OMW^ 1 8At: 

T i/P t/AuIWLt, tt«2 6&£Zmm.3 6 *ft»t*[IS (j) ] 
o ir*:t>*>* 112 6 t@eM3 6 bli, — #8jfc7«$*L&o 
[0 0 3 5] 

A lBUH&fcL.T. 3fcRStJR4 0*f^Ki-&[xe (k) ] G 

n-A IGaNil 4©lffi«Ii:^>^;vt+t^ K (T azOs) R2 4 * 
U v^CfcoTilHKLfctfe, -e<7)— fP*iy^>^lcJ:o-C^*L-CiaCi#i£2 2 
(1) ]o 

ttv^T, SiiSlOO 4©^*^J§K6<«J&S*vCv*aai»fc, Mxl^'Ji^ 

^7^K4 8OTt^[Ig (m) ] 0 
[0 0 3 6] 

il^^7^A4 8®8*ft, S iltl 0 0 4 015^1 0 O^mC^S^t 
*0»BI#*ibMH-a [XS (n) ] a ttttiiK *;i/-*-;l/3 4, 3 8^S i 1 
0 0 4 (^WKSltL^ £ £: ££& 0 

*;V-*-;V3 4> 3 8#Sft4fc, S i *«1 0 0 4<7)^f^HT i/Aul^f 
j&LT, 7/- 0 fc*y- 2 *ftjRti[X8 (o) ]o 

[0 0 3 7] 

S i 1 0 0 4 ©3£ffi!fcflfi* Lfcfl 1 7 £WU S i * 

JRI 0 0 4 4>MK % ^-f v-y^v- hT^^^2<^)liJ^ : f-7'f 5 0 £I£*-f&[X 

« (p) ]o 

FDBiaoTiitC/'f v>^L"C> LEDf y7 , 2#t)St4[IS (r) ] 0 

(mfe^^^ 2 ) 

il«ili:«UEDf>>72li, S i *«4 <&»Mfc7V - K 
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0 2 (JSTF, rLEDf 7^1 0 2J tv^, ) ti, ~U(D^m^ T 
[0 0 3 8] 

m~&w^L?z i><Dx-&&z t f±, 1 roan?* *„ 

2UfeOJB!K2 Ci^LEDf 7 7'1 0 2 0^0*818 (a) fc, B • Bllli^l 
8 (b) iZTF-fo H8 (a) f±, 8 (0 8 (b) ) *JR «9 Ifev^^flg 

[0 0 3 9] 

El 8 LEDf 7^10 2&, nSS i C**U 0 4 ( 

£HT> rs i C*^l 0 4 J fcV^ 0 ) ±K, ^Sfl^SJgll 0 6 t^Ml 0 8 

*«K»tfe*L^«|jjtS:LTV*«o SiCS«10 4li, ^ffr^li 10 6 «fc & — 
U<9;fc:£&®m?>£®£*LT£f9, ^2g##J»$ll 0 6lt Si C**l 0 4 

[0 0 4 0] 

0 6 f±, S i C«l 0 4»<bJIIIK > p-AIGaNfllO, In 
G a N/A 1 G a N^Ii^pHJti 112, n- A 1 G a NJB 1 1 4 *5>jR!K ^ 

P-A1G aNS 1 1 OroTffiCli, S i O2/T a2 OBjfrfc fc*8t*#^*J» 1 1 6t 
R h/P t/Au^^*IS»$lSl 1 8tf*J&JKS*iTV>S 0 SIW^SJRl 1 6 H, 

4<ot?*»). HlMiI*l^*t^l?p-AlG aNl 1 1 0 fcH5R#frsfs**l 1 
8 fc^IftKlKSlttSiiTv^o S i C^Kl 0 4 CO JtWtf) UtrfB^RM^m^ 1 1 

i«Wt-*^flIl 2 O^J&StLT^&o fill 2011, T i 
/P t/Au*?>4>), tfNBfijR#t«*l 1 8 fc, Au/S n fc V>-o3t 
8^112 2t^U*^*iTv>4, S i Citl 0 4<?5TW-£MKi±, Ti/Aul 
^£>&£7/- K*fr*3»?-1 2 4«$^tv^ 0 L/;#ot, HSIt^ltl 1 8 t 
TJ- K*«*=F 12 4tH, g£-Jg 12 2, $11 120, * J: O f SiCS«104«r 
^ LTm^tfJ $ i fc * £ o 
[0 0 4 1] 

— n-AlGaN11140±lCll, I T 0&IJ8*ffi 1 2 6 ^jKSiVCis «K 
i^LlCggV^T, S i O2/T a2 05J&»e>*SBME'ft:#®Rl 2 8^@e$tLTv^ 0 

0 6 0IM«*^< S i C&#1 0 4_tWKi±, SiOz^f) 
&&M1R1 3 OmmZitX&V) , ^f##lRl 0 6 0HB150^®fc±lffW— « (± 
IB **WS xm®L2> H 9 ^(i, *&& K 1 3 2 **3&jft £ tL 

[0 0 4 2] 

ttWRl 3 0±Kfi, MS (a) fc^-*-J:?fc, *»*Lfc*V- Wtlfl 3 4** 
3&JS$Jvrv>4 0 * V- K#&«SSH=-1 3 4 f±, Ti/Pt/All*f»%4 0 

fit, I TOSWtSl 2 6W-jSt*V- K»«*f»l 3 4©-2H s , 
Mill 0 6 OflllCj&oTES^Eftl 3 6 Kio"C»»$fLTV>4, @fii5& 1 3 6 
l±, T i /P t /A 1 Wkfrb ta 19 , #*##JiM 10 6kli, tUTGIUMI 13 2i:iotl 

[0 0 4 3] 

itii 3 2±cti, *m®-g>mmi o 6 s^oatr*-? ^ r=j wk^&s 
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ftJRl 3 8#^S*tTv^ 0 jtRJtttl 3 8 i±. Ti/Pt/AlR*e>44. 

£3frfWK 10 8li, SiCiftl0 4 T-g(t& «£ 7 mm^Mfc&mm 106O 

ffiOffiisirFS i C**l 0 4 £(4E*Ml?>iW (jteJR 0 ft UW) fcJB#**LT 
v»j. 118 (b) \Z7jk-t £ 7 iz, ffiBtfv- KIMMKFl 3 4 0*«fl-ti«*ffll 

1 1 6*?)*fflW4o 
[0 0 4 4] 

±SB©fl*JE*fcfc* L EDf«; 7*1 0 2 K^T, 77- K«&«S»^ 1 2 4fc*V-K 
f&m®^l 3 4 fc^L-O&m-f £t> *$MJfH 0 6 0|fcjfcJf 1 1 2*<b»ft3 9 0 
n m <D&mWt$ s % J <t bti&o 

iit% 14, Bnfc&mWkl 16,12 8*5)4459-1151011111:* 

S##®Ml 0 6 tEt^t^otv^o p — A 1 G a Nl 1 1 OHJOS 9-fl*ji© 
R|}s£f4 9 9%J£Ui, n-AlGaNIll 4 fflO 5 9 HSHt*>R#W4 9 0%m_t£:£ 
offclK SlLEDfilWLTV^o S&3fc» 1 1 2*<b|§L*:&S3 9 0 nmOS 
#?*k)fc(4, n-AlGaNill 4 1MK ftfcRM^Ol&V^Oftm^igJgl 1 2 8 
*»e>mit$*t> 1 0 8T'i&J|3t£*i&o SfcfcfcJgl 0 8Tjfi**».*Hefe*«tJi 

[0 0 4 5] 

L/^ot, ^IOf 1 2 4 L E D^7 f 7 •/ 1 0 2 It *fiLED«SKJ:Dft 
*il 1 2 KttLTgE?jft0^fflL^W&#K&£o -«CP-A1 GaN 

I^n-AlGaNI^-KtS fc^lfiJOmSfSO/A^ a*TO-(C&*fS|fi]ri*;fc «9 , * 

fK44. p-Al G aNJi1llttW«^JiR«:«J^WK|^*"rSi 

iHilJ, -?-0«&^®^^oT^$tL^RIt^1£M*5)^$tL % n-AlGaNl 

i 2&mz%}-\ l zmmz%.x-r t^i-sw^ *t#^®i 1 2 k» 

[0 0 4 6] 

LEDf77*l 0 2 (4, SOUfcHLtO'*? FC77-KWf 1 2 4 U 

suo^y Kfc* v - Kj^mss^i 3 4 titfyr* vrv* ■v-cJioTsafc-ratfcfc 

J:>?*^$*l&o i-t, LEDf77*l 0 2 B##*:*fMI**LT;& »K 
ifct**^iii*«liO^«llo»'&'tra3»^**o «#ii«ifistttt 

[0 0 4 7] 

LEDfy^l 0 2(4, 77-^S*?l 2414S i C»«l 0 4OTKSES 
*L, *V- KI&mJB^l 3 2(4, Si C**E1 0 4±®fcK3*i"rv>*o -T&fc*-, 

m^w. *mw&mwki o 6o»«9UiL®«t 19 & s i c*si 0 am^^o wes^t 

V>T, 77- K|&«»1 2 4(4, S i C*#l 0 4 Sr^LTpfflljm® (HE#$1H 
1 8) fc**Cftfc»iiaS*L*CV>-C. * V- mmSi^l 3 2»in1IB«ffi (IT0»9§mffi 
12 6) fc3S»I TOjSfPIWEl 26*5>n-AlGaNll 1 4 K&tf-SftTO LMJ 

[0 0 4 8] 

±E©#jS*»e>fc&LED*-*:/l 0 2 <0»*6#8;£ov>t\ 09-014 *#JRILfc 
3&*e>SiKi"*o 13 9-014^(4, L E 7" 1 0 2 #3 

ffiSE#2 004-3081671 
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9/ 



#£14 2 0 0 0#£<&lf-3-*ttU ^"<0T3ffi : £{4LEDf-^7 P l 0 2 0**J&-t&J 

Jf, *3K&«Mi£fc5MlAft& (MOCVDfe) fcJBv*, H9^ti?C> SMSHafe 
«t$>4t77^7itl 40±Cn-AlGaNg21 14, I nGaN/A 1 G aN 
^M^JSf&ft® 2112, p-AlGaN12110 (OJWfciftJiJSJfcfc 4 o "C^i" 
£ [IS (a) ] o £43, t7T>f7iKl 4 014, It2>f^ J?£3 0 0 ^ m<^ 

[0 0 4 9] 

j£« L WE 2 1 0 6 S^Wt7T^7 

«»L E D f y 7* 1 0 2 t«« t ii* ^ffl^IIR 1 0 6 (H 8 (b)#RB) t44 [ 

18 (b) ] . , , 

#¥$#:#JBjftl 0 6 (p-AlGaNll 10) -hWKs S i 0 2 /T a20s^P>&4 
ilMl^RF^^? *^K:4 ^»L/:t, IRxyf/^Ci OSB^I&Kp-A 

lGaNiiioo^^s -eiBf* u, mm>fc&mm 1 1 6 cxs ( c ) ] 
tins [is ( d ) ] o 

[0 0 5 0] 

±15131 (a) ~M (d) fc&ffb-C, HlOK^tli (e) fc^ife&o 
nlS i C3fe5fc2 1 0 4 0Jtm^®^S i (^RfcJ&SLfcflU till 2 0 

«*fttcWJBi-*s i 02tt«5-*lfe*tf , flMBttMU 3 o£M;1-&o 

MS*«#fc^ T i/P t/AuK*JBJ«LTttt««lU 2 OfcffcMU Hi:i©±t:A 
u/S n!2 1 2 2 [IS (e) ]o 

[0 0 5 1 ] 

Mv>T. t77^f7itl 4 OXO^RIt^m^l 18tSi C3fe«l 1 0 4±« 
f^Au/S ni2 1 2 2 J: } fc, 1^77^7*^1 4 Ofc S i C«2 

1 0 4 fc^Mfe-C, JfEEL A u/S n!2 1 2 2 3*3 0 0 4. 9 KtP 

(f ) ]o dtUCioT. ftK*t*tt«l 1 8 iAu/S n!2 1 2 2 
JH*fr**U A u/S aI2 1 2 2 3W8^« 1 2 2 t&^T, 1 1 8 

Hi 2 OhtW • «^fiHi:SitSii:t**o 

[0 0 5 2] / s ^ 

SRI*sp*Kl 1 8 1 2 2 iOi^Clv^, X® (g) isitfIS (h) £ 

jff of, 1* 1 0 6^5)^77^ 7Stl 4 0 ££-J&ti-3o &43> *Ig (g) 

RX? (h) (4, «tO»BltftlUI8 (g) , (h) (HI 4) fcra«fc<&^ ^<7? 
g£H3Hov*-C{4€R&-r<5>o 

IS (g) , (h) Ciot, t77^7l*l 4 07&*#f§3*U iIt7 7^f7»K 
140*&Si C£#2 1 0 4 C^ffl^IRl 0 6f^jS?$W fc, X® ( i ) 
tfo IS (i) "Cii, t77^7«l 4 0fctLTV^cIt«S<)*^VM±«^ 
£J:oT5fS<bLf^ ^t^'jV^^:ioTn-A 1 GaNfl 1 4±®}:IT 
Otl^f^tt, ITO»!fllSl2 6*^«t4. 
[0 0 5 3] 

[IS (k) ]o 

jRv>r, »?5fes>**fcT i/p t/A «na*y- mwst^i 3 4, 

frfBSBUl 3 6, ^i^SStitl 3 8£PW-5£$;1-&[II1 ( l ) ]• 
[0 0 5 4] 

#CK, S i Cit2 1 0 4^f$##ill 0 6<0J&JSS*LTV**£*fc. mM<oMM 

i ra«u * i <onstty ^MH2 *mm-r& [is (m) ]» 
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mKOfctt? 4 ;VA 1 4 2 S i C*^2 1 0 4<Z>J?Sri*l 0 0/«mC4J 

i^«ll^WIL/;t> iMWL, 7;- K»W*f-l 2 4 (EI 8 (b) ) 
i££Ti/Au]g|212 4 5rf It^ [li (n) ]o 
[0 0 5 5] 

s i c&M2 1 0 AvmmfcMMLtzmivnfr?-? J 1 4 2£t!i^u s 

i C*«2 1 0 4<^MJt"> y4 s yyy s y- Y 2 <D-&fr=$-y <i frJ* 1 4 4 

(o) ]o 

«v»T, ^'J-^l!l:iot, tMH0 8^Mtf:f[IS (p) K 

VDBKX^xmKfcyj v>^Lt, LED^y 7°1 0 2^^"f-5>[X© 

U) ]o 

mmvi&m 3 ) 

HIl 5 (a) l±, fiM*^tT^^fifeLED7Wf 7^2 0 2 (J»T, l~LE 
D7V"ff?^2 0 2j kv^.) <^^®m-eabi9> ill 5 (b) tt, H15 (a) I:* 
v>tLED7 W l-v-fl 0 2 £C • C«ilt?«JWf L^«fli0-C**o ^»WfM0*i 
„ HIl 5 (a) K33V>T, E • EHIfcliF • Fli:?&o TftJUff Lfc*^* «t3rp1»^* 
£*L&o Ztz, Ell 5 (a) tt. ftJKt***#»2 0 8 (015 (b) #HR) fclfev**: 

[0 0 5 6] 

LEDTV^f ^2 0 2!^ Hi 5 J: 3 ^ 9 1® COL ED (D 1 ~D 9) #*3 

<ff3m<0-*-y ^ 'J f ^^jyttwiB^JS*LT**$tLf^4 0 LED7Wf7^2 0 2©t 
-f Xl±#& 1 . 2mmfcT?*&o D 1 ~D 9 <D&4 (i. ±K:3fciR •) ffi 
coES£b#jii3 ±O r nH«*«)/'«^->'3&*ll4*Ja41»tt^ OLEDf 7 7*2 t 

I*»C»«tLTv^ 0 Dl~D9l±, Ell 5 (c) fc/Fl" «fc •? ^ tr^^3 

LED7W*iJfiUV^, #LEDMO»ttO«i»iCOV»TtiftJfe , f So 

[0 0 5 7] 

HI 15 (b) Km-f± 3 &~> LEDTl/'ff 7 7'2 0 2li> fiMH^t*^ 
LTA 1 N*«2 0 4 ^tttv^o 

#L E D^iitSf fMil2 0 6 li> A 1 N^«2 0 4fl*»f>ffiC, ^J&OJ&Kt 
lc9LED^y°2 (HI) fcRMIIL p-AlGaNg210, InGaN/AlGaN 
#Mfi?-#Ff|§3fc© 2 1 2 > n-AlGaNl2l4^^4cTV^o p-AlGaN 
12 10KI4, Rh/P t/Au3j»ib4-5^M$ii-e**plSS2 1 6 tf ? l£it <b*lT 
v*& 0 A 1 N^£2 0 4*ffii:li, T i/P t/Au^f>4*OT2 1 8#5Bj£$ 

fL-CiJ «9 , £R3MGlft2 1 8 hffi!5pffl!m®2 1 6 bifhxi/S n j&* * 220 
£^LTt?Slft • 3 *LTV> So n-A 1 G a N» 2 1 4 CDiiM 

12 0 6 fc*»t*ftJRt>ffiUB) tt, ^«9ttiL3!5&^«r3fc#i-*^*^IHI£i^lJnX§tL-C 

ng£ij#^2 2 2 ^iuv^o 

[0 0 5 8] 

##2g##-©fli2 0 6 tefctt* n-A 1 G a NJf 2 1 4JhlHfctt. jSHf&o T , 

T i /P t/A 1 frhtkZ n%mM2 2 6M?tltV>4 0 #^###111812 0 6 OJiM 

»v>-c, d 4 ~d 6 m<D^m^m<Dmm\z.o^xmM-r^o 

D4<DmM.m2 1 StD 5<DnMmU2 2 6 3 4 AKJioT^^S 

*L, D 5 coSmm 2 1 8 t D 6 nfflttfe 2 2 6 v VWk 2 3 4 BCio XWfo 

2 tlX, D4. D5, D 6#iOJIH:tyiI»a$tLTV>5o TOl* LT, DK D2. D 

3 3&*iOJWC D7, D8> D9WZ.<DJtiLfcEffl%&lL2tLX\/*&o 

[0 0 5 9] 

A 1 N*^2 0 4±®C0^M^lpJ^oT^^C0«it^(i > T i/P t/A 1 H447 
;-FW?2 3 O^^^tLT^Jj, |W)C< T i/P t/A 1 frb 

* S * V - MlSf 2 3 2 tLT V> £ o 

tBiE# 2004-3081671 
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fU, D4 0n1fflmi&2 2 6*»fiB»2 3 6 A ZfrLXmmTS ~ YtoWMfr 2 3 0 C 
JB&LtoK.&mZtLX^&o Dl, D 7 « n ffltfe 2 2 6 t 7 ^ - Kfetillf 

2 3 0 fc88RS*L"rv>T\ ttU'J:^ D 1 , D4, D 7 O^g- nmmU 2 2 6 *«**C«fc 

[0 0 6 0] 

D6©$112 18(i> *V-K»«*f 2 3 2 fcm«rfttt11*-eE»**LT* 
»K SIM* 9 *LTV»* 0 D3> D9©*mil<l>*V-KiMMre- 

2 3 2 f:iftllS*LTv>T, D3, D6, D90#p«i2 1 6#I«Wi: 

±BORW*e»Wi^C> 7;-mtS?2 3 0 t*V - 3 214, 

N«2 0 4±Mfc:fcV>T, #^##®M2 0 6fll»l^^^*^^ 
£3£j«$*Lfc7V-Klfrm*HP2 3 0 fc * V - Kl&Wt^ 2 3 2 14, ^RStmtLT^^ 

[0 0 6 1 ] 

D(4, f^Seilf J: «J f>— E >9^:§4M«^±®«r^i"^ A 1 N«2 0 4^*^15^ 
KmZtiX&y), a»AlN*«2 0 4TSH-4J:H^ ^LED (^###-Jim) 
<7)fl«i3 4 IF A 1 N»C2 0 4 i:ttR*MI<&£i5**-5 4 ? fcSfefe#IR2 0 8rt*«$*L 

tv»4, m^:#^2 0 8i4. nnoi&mA <ni><o tmm<o®.j&<oi><D*m^& z t 

[0 0 6 2] 

AlNM2 0 4««W:(t Ti/Aul2 3 8«?tltV^ 0 
±E©«^f) L E D7 V'f f 7 / 2 0 2 K*3V*T, TV- K^m3g?"2 3 0 t* 
V- KIMtSi^ 3 2 ^tt*&ltSt, Dl~D9©^M2 1 2 3 9 0 

nm^ifilWM^^o fiftJf 2 1 2 frfcHLfciS^jfeO^tiU n-A 1 G a 
NJf 2 1 4H]^<bffiit£*U &3t#lR2 0 8T?«RiR?*L*o tM12 0 8 TS£^3fct4 

[0 0 6 3] 

LED7Wf-^2 0 2 {4. pHim^ 1 6 *1fcK#WMrc*JaLfc£ t \Z 4 «9 # 
ISn-A 1 G a Nip 2 1 A ±MKW^ 2 2 Ciott, *S##SM2 
f 2 3 0, *V-K|&W2 3 2 4:J:oT, L E D T W ? 7 s 2 0 2 *» <b <9 ffi 

[0 0 6 4] 

LED7V^ff^2 0 2 J4, %mWSLt<0'*y KCT i/Aul2 3 8 * 

mW2 3 0. * V- K#&«S« ; f-2 3 2^7^-V^>7*^ ^^Kiotgl? W c 
:;-C, LED7^-ff 7^2 0 2 ^«#i*tLTi5^ i 

%> o 

[0 0 6 5] 

±fB4>fl*JS*kfc*LEDT Wf-?:/2 0 2 ©«ljS*ft^ov»-C, Hi 1 6 ~m 1 9 * 
IPIL^rf^PtS, £43. m 1 6 ~® 1 9T?{4, LED71/^ff f ^2 0 2^)#i)S 
«W3*i:a:*3R*r«£-fctt3 0 0 O^O^-tfcttU tOT3«fi:iiLED7V'ff f ^ 
2 0 2 «tS W5-^#tmtfflV>Ji t t-r^o 

if, #«&JRft3**tfBJ£fi8; (MOCVDS) Srfflv*, mi 6i:ffi^> HUtiS 
iMJt77^7i«2 4 0±Kn-AlGaN13214, InG aN/A 1 G a 
N#MT-#F5Bfri3 212, p-AlGaNI321 0 OJflKtifMftK * *>TWi 
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•TZ [X*l (a) ] o t77^7l«2 4 0 tt, E«2 4 J?£ 3 0 0/<mtf> 

[0 0 6 6] 

A«LED7Wf^2 0 2 ©^MMM^R 2 0 6 (El 1 5 (b) #?.?.) 

fcfc* [Ig (b) ] o 

«£V>T, 1i^^#S##-)im2 0 6 (p-A 1 G a-NS2 1 0) ±BCRh/P t/Au 
R**^-lf-A«*ft«CJ:l)^*L-C. pfl«S2 16S:^»tS[Ii (c) ]o 
[0 0 6 7] 

±SBXS (a) -IS (c) fcfffU, H17^-Tie (d) **I**o 
XS (d) A 1 N&^3 2 0 4 0_tWOj?r5E$EHKT i /P t/AulMU 

, miBSmm 2 1 8 fc.fBR U SUM 2 l 8 ©-«£WB!*frJi 2 2 0 ^^Au/Sn 
13 2 2 0 *«*-r*« A 1 NMC3 2 0 4©*lB£iBfctt, T i/Aul2 2 3 

8 ^Cictfltio 
[0 0 6 8] 

MV>T, t7 7^7SS2 4 0±Op«t2 1 6 t A 1 N*^3 2 0 4±0*t(Si"4 
Au/S n)H3 2 2 0 J: ^ ^ llt77^7i«2 4 0 A 1 N«3 2 0 

4^Hat, ffjELfctf*^ Au/S nl3 2 2 0**3 0 OtSHC^a^ttit 
4[XS (e) ]o i-flK-fcoT. pH0m®3 2 1 6 t Au/S ni3 2 2 0 fc^fi^ 
£*U Au/S ni3 2 2 0 2 2 Ot^cot, ptttt«2 1 6 ti«l2 1 8 t 

[0 0 6 9] , 

pHim^2 1 6 tfll2 1 8 t<D&&m2 2 0 *4hLifc8te'fc*V>T\ 1*1 (f ) £ 
JllfXa (g) ^ot, #*##112 0 6^f)t77-f7i«2 4 0 * o * 

is. #xe (f)M(g) t*. »oMiT-mwu7tx@ (g) , (h) (04) t 

XgB<??iO i:tt, t77^7it2 4 0**#*S*U Sit77^7l«2 4 0^<b 
A 1 N^«3 2 0 4 fc*MH*#«lR2 0 6f#(K?*ft4^ IS (h) tc«tr 0 IS ( 

^12 2 8 *ftm-t&o &iti/Vx>mii. #-###®H2 0 6 (n-A 1 G a N« 2 1 
[0 0 7 0] 

n -AlGaNl2 14«»WU K0H»«S:ir«:ffl^ftH*ttif 
^^fcS&LT, mmW&M&2 2 2 «:WS[It (i) ]o 

M5fe«*fcT i/P t/AlIMU, «rSBn««*2 2 6 . ^'J yi>HB»2 3 4 A 
, B> BB*&2 3 6. 7/-miS?2 3 0. is X V * V - KIMW* 2 3 2*ffil$fcffc 

R-tacxe ( j ) ]o 

[0 0 7 1 ] 

^V>T. X^'J-vWCiot, SMI2 0 8*Mtfct[Il (k) ]> A IN 
&K3 2 0 4 <owmUK.y<< isyy's- ve$>&T%fr=¥-7 4 2 4 2 Z&V)Wtf-C^ V 
4*syyfv- KDBiaot»ti:^'»^tt, led7W^.x-/20 2**^j£ 
-racxn (1) ]o 

jfcU B& 1 . 2mmft«5t'fXj:Ui«, LED7V>ff 77 , tfjfit4LED (S&ft* 
^) ©^J:SlLED7l'^f7^t'fX(iiW:Pl7Et^^tii^^ ft^Olim 
60LED (H^^) tLED7V'fff ^tilStSi^ffifiio 
(£jfc©J£88 4 ) 

jbS^LED^Vi-^ (&T> rLED^E^a-JVj ) 3 0 0^i 
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aMftHTafco 0 0»i, SBKt4IWS*3 3 2 (HI 2 3)P*tU 

[0 0 7 2] 

LED«Va-Mi, iftS 5 cmOTOUA 1 Nj&»& -b 9 5 y^^*«3 0 2 
2 1 7|Wf|W/X3 0 4 h£;£LTV>& 0 -fe? 5 y **3M£3 0 2 fc\±mW&A3 

3 2\,zTS$L*)tftfZ>tz$><Dm KG3S&3 0 6^, Ha9i#,fc3 3 2 *&<Dj&**S»tSrt:i&0 
0 8, 3 1 Oi^ttitiTV^o 
112 1 (a) t±LED^Vi-;V3 0 0 OTiBBU 12 1 (b) \tm 2 1 (a) £*3»t 

&G • GfttfMBk 0 2 1 (c) l*> 02 1 (b) tc^it*^^ ^*««^tt^:BI * 

[0 0 7 3] 

HI 2 1 (c) K^-tX^K, -b9 5 y^^««3 0 2 0Tmi-tiife»!RFtt*5fc#i"*^ 
*60^ 7*3 1 2# ? j&fe$fr-C^& 0 
[12 1 (a) iZ&\/*XRJ&K&l&£l'>Xn*&\ztt]&+&*9$y9A&R3 0 2 

-bv 5 7 ***«3 0 2 tt, J¥£ 0. 5mmtA 1 Nt±tfttt«2tt©*5 5 ? * 
**K3 14,31 6 rt^Jf 2 tLT %&-£y< y ? X&$LX$>Z> 0 -b7? y ? 

*E3 1 4, 3 16 <0*f»i: Ltli> A 1 NMICA I2O3, BN, MgO> ZnO, Si 
C> ^n'/K^UW. 
[0 0 7 4] 

LEDf 7^2li, TJl<^-b9 5 3 1 6 fcH££$ *L"CV>&o ^ M7 ' * 

LEDf 5'^2©#ISffl*W)Stl>*7^7^^1i3 1 6±Ii:(±, H2 2 (b 
) KTfzi-X 3 )*, *V-K^y K3 2 OtTy-K^f K3 2 2 rt ? Bj££*LTV>£ 0 
?K3 2 0, 3 2 2 KliCuCSlICAu^ ? **ftoft i> <Di>m^b flX^^> 0 
K3 2 0, 3 2 2 KliPbSn^>/< t «*^ LEDf 7^20*7- K^S^ 3 
2, 7V- K|&m*J-3 0 (H 1 #M) #»£-S*l&o 
[0 0 7 5] 

i&V>&, LEDf^2WSf3 2, 3 OK, AuS n^'/^*^7*U*»tlf 

, K320, 32 2 \z^>y*m*t&x.m s *mt%2>o kcled-^ -v/ 

2 fclBLfcgU y ^n-'J^^iiLT-fev 5 ? ^St3 0 2 OiHJE Sv^i^ilMtSiBJS* 
TM:#S-£*U*, -SC, 2 1 7«^t©LEDf y^2tft^t*ii*^**o ^ - 
•CliftMLfcv^ A? ^>^<DS. L E Df 2 *f 1 

[0 0 7 6] 

l e Df- y ^2 <DmmMK±mft&tti&mk£:*niTlrz> iOTffiU f) > 
#tttr®SLT. LED^va-WWp (m^) t^^iii^^iw^Jh-r^C: 
&o ^n D n (LED€ya-Jb) <^#® * *) ^tH-fT & i 

&<2>o 

[0 0 7 7] 

H2 1 (c) iZTFir Z T iz^ ±.m<D*<7$. y ?A&fa3 1 4 fcWflfc3*LfctMB:*a?L3 
1 SOffiStfU^K-t^S ? **3fcfc3 1 4<0_LlBCIiT^5Rlt«l3 2 4ri*^j£S*LT 

■fe9 5 y **3fe«3 1 6 tLEDf'^2 fcHSSE^ i 1 «t tty'J 3->f § 

3 2 6f-CLEDf^2 JEfc* 2 ^Wlt ± LTi 3 2 8 4^*^ 
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[0 0 7 8] 

2 1 7i©LEDf y "72 -fe75^^i«3 1 6 ±M»C?^w$ ftfcSB^* - > 
3 3 0ticT, 3 ltt^7^jC»«5$*LTV>S 0 

H2 2 (a) it, uyXz 0 4i5 JOMiJBQ-fe^ y****[3 1 4 ftv*£:Rfl| 
©LED^E^a-^SO 0OfIHt*»5 o L E Df ? ^ 2 5 5 

y **3fcK3 1 6OTti> IJfiLfci^T^- K'<Cy K3 2 2 fc*V- K'"*? K3 2 0 
(EI 2 2 (b) ) 5&*HB*tLTV^ 0 
[0 0 7 9] 

^LT^LEDf7y2 fciS^ifc#7y-K^y K3 2 2 V- HV-c? K3 2 

v>£ 0 ietA^->3 3 0 J'-*-* (^®7P) ^LT, 1212 1 (a) 

H^tiE«^-3 0 8 t&mzti, (^HItf) * ft MmzTsrT 

%m^2 1 0 fc«jR$tLTV»S 0 
[0 0 8 0] 

±|Btf>«fc 9 KfllJS £ ftiz LED^^a-;V3 0 Ofi, KHW»* 3 3 2 HljX. #&t h 
mmZti&o LED^a-^3 0 0 £.raH*3 3 2 i: -CJSWSSfi 3 3 4 *U> 

° HI 2 3 (a) tcra^S3 3 4<Z>*Wfr#«ia*, 021 (b) £ffiHBM3 3 4 <D&m 
[0 0 8 1 ] 

RBTOJU 3 2W\ ^rto?5c#*^H5fe§tLS 0 R?.^f?*3 3 2 ttigJHMi 

(flliclf, 10 0V, 5 0/6 0 Hz) Sr. L E D^^a-ZU 3 0 0 *R 

H2 4 *#JH^L4**e>, LED*ya-*3 0 0O,iiH*3 3 2 ^<DW) tttfWfe 

[0 0 8 2] 

Jft9J#£3 3 2 liLED^a-^3 0 0 *t£ PJ3&EI«5 3 3 6 «rtLTV^ 

o R3&H8P3 3 6<Df&mit, spffliS»wtt±»f 5>*t-cv>* 0 R3&GHSB3 3 6 WP*& 

Zmmfrb. 7l/^'>mW?3 3 8, 3 4 0fc^ K^3 4 2 t*»^Bl*^TV^ 
2> 0 tt«tt?-3 3 8 3&*M, *&aST-3 4 OM^So 

[0 0 8 3] 

o o *mw&&,3 3 2~wottnz>fctt>e>uttb tt, ->y =*>=f 

ASSiOO-U ^^3 4 4 ^^^1:3 4 6 b &m X. h tiX Z » 'J >^ftC3 4 6 tiifr 
o V>^tot3 4 6tt, -?-^^[S]<^-gg^l9^^tL"C**^DJ?X#^3 4 6 A 

[0 0 8 4] 

i-f, LED^yi-^3 0 0 fcR^nMBKtifc&fro ^<Dbh, LED^a-^3 
0 0©-b95 7^ *&*t3 0 2 g&Siffi^ 3 3 8, 3 4 0 b V\WSm 3 3 6 (OMM b <D 
ICttftS titK, KEQSB3 0 6fc^Kfr3 4 2 fc**#-S-r* £ 3 fcttifc&tr 
o #M KIH1«3 0 6 biS4 KM" 3 4 2 fct, IE«^3 0 8. fcftSS^S 1 0 &*W5"*a 
ite**^ 3 3 8, 3 4 0 tfHig^fr-Wk £ tt* 0 
[0 0 8 5] 

LED^va-^3 0 0 ti2> b, O-T/^3 4 4 tgfUt> 'J 

£3 4 6 fcR^E!*&3 3 6 fcfc D&A/TH^&o -tU~ £ , MSg^ 0 8 
?3 3 8, ftfi«f3 1 0 «m»3 4 0 fcd***U «*ttofc**fc»R3 - ^ 
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ftSitC^ *K 0 0 T-#§& Lfcflfc^BRIJJiSfcft 3 3 2 ^Sb*ft Kfc 

mZiU 0 0O^*#lRHt4itK4:*o vis, LED^ya 

-;V3 0 3 2^0jfcfe51»**HK±»f -b7? '^^iS3 0 2 

[0 0 8 6] 

±|B0^5&>fb*SM^©3 3 4 diS^T, JSfcmiB* 3 *i* ttT&L 
fc<MK> #LED^^7°2^^e-fe^ s ^^tL, I/>X3 0 4 t^UM?^ a 

0 0 \zj$LxnM* 1 AtUchl^JlIK^itti: Lt, ^363fc 
(4 4, 0 0 0 1 m, W*«1 0, 0 0 0 c &X-$>otz 0 ttz. ZO&ft*** >;H4HI 
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